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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3JeJOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUUTh W3YYEHHE CBOICTB M pa3MepoB Quryp, ux
OTHOLIEHMM M  B3aMMHOE pACHOJIOKEHUE, ONHUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LI€eHHOCTh M3ydyeHus reOMETpUH Ha YPOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKICHHUs, CTPOUTD JIOTHUECKUE YMO3AKIIOUEHUS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHuss «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii wnenpr0 H3ydeHUsT T'€OMETPUHU SBISIETCS HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA NPHU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, paCCUYUTaTh HEOOXOAUMYIO JUTMHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUNCS YYHUTCS CTPOUTH
MaT€MaTUYeCKHEe MOJIENM  pealbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJUTH
BBIYMCIICHHS U OLIECHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHE MOJIYYEHHBIX YMEHUH B (U3UKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue Gurypsl M HUX CBOWcTBay, «l3MepeHue
F€OMETPUYECKUX  BEIUYMH», «JleKkapTOBBI KOOpAMHATHI HA  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodbpasoBanus mom00us».

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orsoautcsa 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B HelelN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTus reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buael
yrioB. BepTukanbHble H CMexXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYroJibHUK. [[apaliebHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHbIE CBONCTBa OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOEpeHHBIE M  PAaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroapHUK. (CBOWCTBO MEAMAaHbl MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA, MNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OosblieM yriie U Oosbllell CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YeK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMHoe
PaCIOJIOKEHUE OKPYKHOCTU M mpsiMor. KacarenbHas U cekymas K OKPYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Cllydad MapajijieiorpaMMoOB (TIPSIMOYTOJILHUK, pOMO, KBajpaT), WX MPU3HAKUA U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeopeMa O HNPONOPLIUOHATBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojbHUKa.

[Togobue TtpeyronpbHUKOB, Ko3pdunuent mnomodus. [lpuzHaku momooUs
TpeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHny NPakTUYeCKUX 3a/1a4.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHUKa, MapamienorpaMMa, pomda u Tpamnenuu. OTHOIIEHHE IJIOoMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJ€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IPsIMOYTOJIBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTIIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHbIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnosiokeHue AByX OKpyxkHocTe. Kacanwne
OKpy>xHOCTel. O01Me KacaTelabHbIe K ABYM OKPYXHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpe€Ma CHHYCOB.
Pemenne mnpakTUYeCKHX 3aJad C HCIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [Togodue cCOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEAECHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO ~ HAIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpaMmH. Pas3nokeHue BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalssipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, NIEPECEUCHUE OKPYKHOCTEW M MPSAMBIX. METOI KOOPIMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKK. JlmuHa  OKpyxkHOCTH. ['pamycHas wu
paauaHHasi Mepa yriia, BBIYMCIEHUE IJUH Iyr OoKpyxkHocteil. Ilmomanp kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (daeMeHTapHbIe
npeactasienust). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTMIXKECHUSAM  POCCHUHCKHMX
MaTE€MaTUKOB U POCCUHCKONW MATEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXkIaHWHA U peaTnu3alydu €ro
npaB, IMPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KECHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEM JKMU3HU IJIsl YCHEIIHOM NpodeccHOHaIbHOM
JESATEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYeCcKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHM, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUuel B JEATEITbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEUYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMAaTHYECKOW KyJbTYpOW Kak CpeJCTBOM
MO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATh MATEMaTUYECKUE 3HAHHMS B HHTEpPECaX CBOEIrO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4YeI0BeKa;

7) 3Ko0JIorHyecKoe BoCIUTaHHUe:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTHYE€CKUX 3HAHUM JJIs pelIeHMs 3a/1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IMOCJHEICTBUI [JIsl OKPYXAIoIEel Cpenbl, OCO3ZHAHHEM
JI00aIBHOTO XapaKTepa 3KOJIOTHYECKUX MPOOJIEM U TyTe UX PELICHHUS;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIbHOW U NPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUThCA y JAPYTHX JIOJEH, NpUOOpEeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUHA KOHTPMEp, KOPPEKTHPOBATh
IpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBAaTH M OLEHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jijornueckue aeicTBHUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KpPUTEpUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIOPUHUMATH, (OpPMYNIHpOBaTH U  MNPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENbHbIE, €AMHUYHBbIC, YacTHbIE M OOUIHe,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C MCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BBHIOUpPATh HauOoNee MNOAXOASANMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEN0BATEIbCKUM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMYy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBAThH
TUIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH O00OOIIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NpOBEAEHHOIO HAOJIIOACHUs, HCCIEIOBAHUS, OLIEHWBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKXKe BBIJIBUTaTh
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTAaTOYHOCTh M H30BITOYHOCTH HMH(POpMALUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeACTaBiICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie  3a7a4dl  CXeMaMH, JIuarpaMMami, HWHOW Tpapukod U UX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HHMOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTeneM uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
" OcJsiMu O6IH€HI/I$I, sSICHO, TOYHO, I'PAMOTHO BBIPAKATh CBOKO TOYKY 3PCHHA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMBbl, perraeMoil 3aJauu, BbICKa3bIBaTh WJICH, HAICJICHHbIC HA MOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOpPEKTHOM Popme popMyaHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI perieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTA, CAMOCTOATENLHO BHIOUPATH (hOPMAT BBICTYIUICHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHOU
paboOTHI MPHU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

IIPUHUMATh LEJb COBMECTHOMN AEATEIBHOCTH, IUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pachpeneisTh BUAbl pabOT, JI0roBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITOIHATH CBOIO YaCcTh paOOThI
U KOODAWHHUPOBATH CBOU JIEUCTBUS C JPYrMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca v pe3ybTaTa
pellIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS 1EJH,
HaxO0JUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHUE (UTYpBI, OMNpEneisTh UuX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEXKHU MO YCIOBHIO 3adauu. M3MepsATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

Jenatb rpyOyl0 ONEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh YyepTeKHU K T€OMETPUUECKUM 3a/1auam.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJB30BAHUEM TE€OMETPUYECKHUX
TEOPEM.

[Tonp30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIWAaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUU I'€OMETPUUECKUX 3a]1a4.

OnpenensTe napamiebHOCTh IPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTe MapayieIbHOCTh NPSAMBIX ¢ TOMOIIBI0 PAaBEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECEYEHNH [JBYX IApaJUICIbHBIX MPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK T€OMETPUUECKHUE
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHATH 3TH CBOMCTBA IIPU
pellIeHuu 3a1ay.

Brnagete MoOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPY>KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTelIbHON U pajanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIMTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydYarOmIMIiCS TOJYYHT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJIBHUKOB, WX DIJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTs noHsATHEM CpeqHEH JTUHUU TPEYrOJIbHUKA U Tpaleluu, PUMEHSTh
X CBOMCTBA NPHU pPEICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dajieca U TEOPEMON O IPOIOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpumeHsTh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYyH0 MOJEIb B IMPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnagets DOHATHSMHM CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpOro yria
PSIMOYTOJIBHOTO TPeyroiabHUKa. [101b30BaThCsl STUMU MOHSTHIMU JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIalb TPEYroJbHUKA U IJIOLIaAN
MHOTOYTOJNBHBIX  Guryp (Monb3ysich, TJ€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHsTh MOoy4eHHbIE YMEHUS B MPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W UEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XopAaMH (CEeKYIUMU) U yIiie MEeXKIy
KacaTeJIbHOM Y XOPJAOU MPU PELIEHUH T€OMETPUUYECKUX 3a1a4.

BnaneTe MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNpPUMEHEHHEM TOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
IIOMOILBIO PAa3JINYHbIE 3JIEMEHTHl MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («pELICHUE



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30Batbes (hopmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXKIECHHUSI COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXO0XKACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX (uryp. [lonbp3zoBaThCs CBOMCTBAMHU 1TO100MSI IPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JJIMHBI W HaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsATh cBoOWCTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMETh NPUBOIUTH
IpUMEpPHI OOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUN OTPE3KOB XOPJ, O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATH CKAJISIPHOE NPOU3BEAECHNUE BEKTOPOB ISl HAXOKICHUS JJIMH U YIJIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U NMMPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEpHl yria, yMETh BBIYUCIATH IUIOLIA/Ib
Kpyra ¥ ero yacreu. IIpuMeHsaTh 1oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (Miu LEHTpBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH JUI 3a/1a4 PEAIbHOW KU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUUYECKUX (PYHKIMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATUYECKOE IINTAHUPOBAHUE
7 KIIACC
HanMeHoOBaHMe Pa3Ie/ioB H TeM

Ne i/
NporpamMMbI

IIpocreiinme reomerpuueckue GUrypsl u
ux cBolicTBa. Mzmepenune
TFE€OMETPUUYECKUX BEJIMUUH
TpeyroapHuKH

[TapannenpHble MpsiMble, CyMMa yTIJIOB
TPEYroJbHUKA

OxpyxHocTb U Kpyr. ['eomerpuueckue
IIOCTPOCHHUS

[ToBTOpeHME, 0000IIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoauuecTBO 4acoB

Bcero

14

22

14

14

68

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

DJlIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/X7R1N7Z5U

https://m.edsoo.ru/M7X3J1090

https://m.edsoo.ru/B6L1F3M6X

https://m.edsoo.ru/B5P5X5U5X

https://m.edsoo.ru/L8I4D5SK9W




6

8 KUIACC

Ne i/

HaumeHnoBaHue pa3jaesioB U TeM
NPOrpaMmbl

YeTbIpE€XyroabHUKH

Teopema @aneca u Teopema o
MIPOIMTOPIIMOHAIBHBIX OTPE3Kax, MOJ00HbIC
TPEYrOJIbHUKA

IImomans. Haxoxnenue miomanei

TPEYrOJIbHUKOB U MHOT'OYTOJIBHBIX (PUTYP.

[Tnomanu mogoOHBIX Guryp

Teopema ITudaropa u Hauana
TPUTOHOMETPUU

VYrIubl B OKpyKHOCTU. Brincanusie u
ONMCAHHBIE YETBIPEX YT OJIbHUKH.
Kacarenbnble k okpyxHoctu. Kacanue
OKpY>KHOCTEHN

[ToBTOpenue, 0600IIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero

12

15

14

10

13

68

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/V1P3M2J0I

https://m.edsoo.ru/HOJENENSZ

https://m.edsoo.ru/U3V4T3P5V

https://m.edsoo.ru/H3K4L7U5A

https://m.edsoo.ru/Y5D7S0S20

https://m.edsoo.ru/FOI2UOQOA7N




9 KUIIACC

Ne i/

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMMmblI

Tpuronometpus. Teopembl KOCUHYCOB U
CUHYCOB. Pelienue TpeyroibHUKOB

[IpeobpazoBanue moao0wus.
Metpuueckre COOTHOLIEHHUS B
OKPYKHOCTH

Bexkropsl
JlexapToBbI KOOPINHATBI HA TUIOCKOCTH

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
OKPY’KHOCTH U IUIOLIAAb Kpyra.
Beruncnenue miomaneu

JIBH>KEHHUS IIOCKOCTH

[ToBTOpenue, o6odIIEHNE,
cucTeMaTtu3anus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoauuecTBO 4acoB

Bcero

16

10

12

68

KonTposbHbie
padoThI

IIpakTn4yeckue
padoThI

JuiekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

https://m.edsoo.ru/NSC1F0Y8Q

https://m.edsoo.ru/Y1C1H2L7A

https://m.edsoo.ru/G9G1S4140Q
https://m.edsoo.ru/D7D4T0S9Z

https://m.edsoo.ru/Q3Y8WOH3L

https://m.edsoo.ru/G6D6ESE9J

https://m.edsoo.ru/A7C2G3N3P







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Ne
Tema ypoka
n/n
| [Ipocreiiiine reoMeTpUdeCcKue
00BEKTHI
2 MHOroyroiasHuK, JOMaHas
3 CMexHbIE U BEPTUKAIIbHBIE
YTJIBL
4 CMexHbIE U BEPTUKAIIbHBIE
YTJIbI
5 CMexHbIE U BEpPTUKAJIbHBIE
YTJIBL
6 CMexHbIe U BEPTUKAIIbHBIE
YTJIBI
7 CMexxHbIE U BEpTUKAIIbHBIE
YTJIbI
g CMexHbIe U BEpTUKAJIbHbIE
YTJIBI
W3mepeHne TMHENHBIX U
9 YTJIOBBIX BEJIMYUH, BEIYUCIICHUE
OTPE3KOB U yTJIOB
W3mepenue TMHENHBIX U
10 YTJIOBBIX BEJIMYMH, BEIYUCIICHUE
OTPE3KOB U YIJIOB
11 W3mepeHve TMHEWHBIX U

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/E6S5C6PSP

https://m.edsoo.ru/M4V9J3F6C

https://m.edsoo.ru/X6F8T0S3D

https://m.edsoo.ru/Y3E9K8B4W

https://m.edsoo.ru/HSM5V409M

https://m.eds00.ru/Q2G6M603E

https://m.edsoo.ru/U6K5T4Y 61

https://m.eds00.ru/S400X4W6W

https://m.edsoo.ru/D8V2M4A0B

https://m.edsoo.ru/P8S47Z1A9H

https://m.edsoo.ru/Z2F00O3N2F




12

13

14

15

16

17

18

19

20

21

22

YIJIOBBIX BEJIMYMH, BBIYUCIICHUE
OTPE3KOB U yIJIOB

N3MmepeHne TMHEHHBIX 1
YIJIOBBIX BEJIMYMH, BBIYUCICHUE
OTPE3KOB U yIJIOB

[epumerp u momans Guryp,
COCTaBJICHHBIX U3
IPSMOYTOJIbHUKOB

[epumeTp u mnomans Guryp,
COCTaBIJICHHBIX U3
IPSMOYTOJIbHUKOB

[TonsiTvie 0 paBHBIX
TPEYTOJIbHUKAX U IIEPBUYHbIC
IIPEACTABIICHUS O PABHBIX
¢durypax

Tpu npusHaka paBeHCTBA
TPEYrOJILHUKOB

Tpu npusHaka paBeHCTBA
TPEYrOJILHUKOB

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

Tpu npuzHaka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npr3Haka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npr3Haka paBeHCTBA
TPEYTOJIbHUKOB

[IpusHaku paBeHcTBa

https://m.edsoo.ru/Z0DOR8W8H

https://m.edsoo.ru/N1Q1W6S8U

https://m.edsoo0.ru/M8Q6POK7F

https://m.edsoo.ru/R2Z37Z7C4A

https://m.edsoo0.ru/O0F3Z2U1X

https://m.edsoo.ru/W6I1F1H40Q

https://m.edsoo.ru/WIL8Y6Q3P

https://m.edsoo.ru/M3D6D7P1Z

https://m.edsoo.ru/R8F9V4Q51

https://m.edsoo.ru/M2Y00Q4A0S

https://m.edsoo.ru/JSYSEOMSB




23

24

25

26

27

28

29

30
31
32
33

34

35

IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
[Ipu3naku paBeHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBoOliCTBO MeIMaHBI
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
CBOHCTBO MeIUAaHbBI
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE TPEYTOJbHUKH
[Ipu3Haku u cBOMCTBa
paBHOOCIPEHHOTO
TPEYrojabHUKA

[Ipu3Haku u cBOMCTBA
PpaBHOOEAPEHHOTO
TPEYroJIbHUKA

IIpu3Haku u CBOMCTBA
pPaBHOOEPEHHOTO
TPEYroJIbHUKA

HepaseHnctBa B reomMeTpun
HepasenctBa B reomerpun
HepaseHnctBa B reomMeTpun
HepaBeHcTBa B reomeTpun
[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriaom B 30°

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C
yriaom B 30°

—_— e e

https://m.edsoo.ru/EODSRON5SD

https://m.edsoo.ru/D3L6Y3011

https://m.edsoo.ru/M4U9R8X9IM

https://m.edsoo.ru/L414W6L5V

https://m.eds00.ru/O7Q7R3S9V

https://m.edsoo.ru/S4J3N9L6B

https://m.edsoo.ru/A6D8S4H4U

https://m.edsoo.ru/YODIX4AIN
https://m.edsoo.ru/V3P6Z5G4J
https://m.eds00.ru/DOSST8QOF
https://m.edsoo.ru/O3G7R2Q1D

https://m.edsoo.ru/S1F2F8S7X

https://m.edsoo.ru/SSV3NEY6J




36

37

38

39

40

41

42

KontponbsHas paboTa no reme
"TpeyronbHuku"

[TapanenbHbIC IPSIMBIC, UX
CBOMCTBA

[Iarsiii noctynar EBkinaa

Hakpect nexarniue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbIE IPU
NEepEeCeYCHUH MapalIesIbHbIX
IPSAMBIX CEKYIEn

Hakpect nexarnue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE IPU
NEPEeCeUEHUH NapajuIeIbHbIX
IPSAMBIX CEKyLIEH

Hakpect nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIBI,
o0Opa3oBaHHbIE IPU
nepeceyeHn  MapauieNnbHbIX
IPSAMBIX CEKYIIEn

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTIIHI,
o0pa3oBaHHbIE PU
nepeceyeHnH MapauienbHbIX
IPSMBIX CEKYLIEH

https://m.edsoo.ru/U2A3C9H8Y

https://m.edsoo.ru/L2K9T271Y

https://m.edsoo.ru/S7S4F2F57

https://m.edsoo0.ru/M6ISE7N4T

https://m.edso00.ru/C3S7ASM2G

https://m.edsoo.ru/J2R8EWI1G7N

https://m.edsoo.ru/GE8N8S5Q6L




43

44

45

46
47
48
49

50

51

52
53
54

55

Hakpect nexarniue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbIE IPU
MEPECCUCHUH MapauIeIbHBIX
MPSAMBIX CEKYILEH

[Ipu3Hak napajienbHOCTH
IIPSIMBIX YEPE3 PABEHCTBO
pacCTOSIHUI OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
[Tpu3sHak napawuieaIbHOCTU
IIPSIMBIX YEPE3 PABEHCTBO
pacCTOSIHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
CymMa yriioB TpeyroyibHHUKa
CymMa yIiioB TpeyroyibHHUKa
Bremnue yribl TpeyrojibHHUKa
Bremnue yrisl TpeyrojibHHUKa

KonrponbHas pabora no reme
"ITapanienbHble MpsIMbIE, CyMMa
YIJI0B TpeyrojbHUKa"

OKpy»XHOCTb, XOP/Ibl U TUAMETP,
HUX CBONMCTBa

KacarenbHast Kk OKpY>KHOCTH
OKpy’KHOCTb, BIUCAHHAsS B yTOJl
OKpy»XHOCTb, BOUCaHHAs B yTOJI

[Tonsitne o I'MT, npumeHeHue B
3aJa4ax

—_— =

https://m.edsoo.ru/BSR5S9A6E

https://m.edso0.ru/16J90273S

https://m.edsoo.ru/R2S4N1PS8I

https://m.edsoo.ru/Z5V7Q2D5H
https://m.edsoo.ru/D7P7P6C3Q
https://m.edso00.ru/Y4C4J5Y6K
https://m.edsoo.ru/F306MOK6U

https://m.edsoo.ru/C6D2H5J51

https://m.edsoo.ru/O5SEOK1X1R

https://m.edsoo.ru/ESL4VED2K
https://m.edsoo.ru/YS8U1C1Q0B
https://m.edsoo.ru/DON9O2A6N

https://m.edsoo.ru/W4S270I8Y




56

57

58

59

60

61

62

63

64

65

66

67

68

[Tousitue o 'MT, npumenenue B
3a1a4ax

buccekTpuca u cepeuHHbIN
HNEePHEHUKYJIISP KaK
reoMeTpUYECcKUe MEeCTa TOUEK
OKpy’KHOCTb, OIIMCAHHAsI OKOJIO
TpEeyrojbHUKa

OKpy’>KHOCTb, OIIMCAHHAS OKOJIO
TpeyrojbHUKa

OKpyXHOCTb, BIUCAHHAs B
TPEYroJbHUK

OKpy’XKHOCTb, BIUCAaHHAs B
TPEYTrOJIbHUK

[Ipocreiimue 3anaun Ha
[IOCTPOEHUE

[Tpocreitmne 3anaun Ha
IIOCTPOEHHUE

KonTponbHas pabora no teme
"OKpYy>KHOCTb U KpYT.
I'eomeTrprueckue noctpoeHus"

[ToBTOpEHue u 060061IEeHNE
3HAHWHM OCHOBHBIX ITOHATHHN 1
METOJIOB Kypca 7 Kiiacca
Hrorosast kKoHTpoJIbHAs paboTa
[ToBTOpeHue u 0600IIeHNE
3HAHWUHA OCHOBHBIX ITOHATHHN U
METO/IOB Kypca 7 Kiacca

[ToBTOpeHue u 0600MIIeHNE

https://m.edsoo.ru/G2L118X4F

https://m.edsoo.ru/D3S7X8U2V

https://m.edsoo.ru/H4H9Z0K7E

https://m.edsoo.ru/T2I9N211H

https://m.edsoo.ru/P2B2U4U5V

https://m.edsoo.ru/O7Z7A2Y9A

https://m.edsoo.ru/A8Q4J4HSE

https://m.edso00.ru/ISU9J9Y 80O

https://m.edsoo.ru/E2D2L.SH5H

https://m.edsoo.ru/H3E4T6Z3G

https://m.edsoo.ru/S2B2J8B20Q

https://m.edsoo.ru/V4V6POB6N

https://m.edsoo.ru/T4Y8G8K1G




3HAHUH OCHOBHEIX ITOHITUU U
METOJIOB Kypca 7 Kiiacca
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8 KUIACC

KosmuecTBo yacos
Ne Hara DJIeKTpOoHHbIe U (pPOBbIE

Tema ypoka Kontpoasnbie IIpakTunyeckue
n/n Bcero u3y4eHusi oOpa3zoBaTeJibHbIE pecypChl

padoThI padoThI

[Tapamnenorpamm, ero NpuU3HaKku

. 1 https://m.edsoo.ru/E1X0I306P
U CBOWCTBA

ITapammenorpamm, ero 3Ha
PALICIOTPaMM, €I'0 IIPH3HAKH 1 https://m.edsoo.ru/L5G1B1K3V

U CBOUCTBA

[Mapamnenorpamm, ero mpu3HaAKU
p p ’ p 1 https://m.edsoo.ru/VOE2V6E2U

U CBOMCTBA

YacTHble cinydyaun
napasuieIorpaMMOB
(MpsAAMOYTOJILHUK, POMO, 1 https://m.edsoo.ru/X7B6VORSP

KBaJpar), MX MPU3HAKU U
CBOWCTBA
YactHble cnyyan

napanenorpaMMoB
(MpsIMOYTOJILHUK, POMO, 1 https://m.edsoo.ru/C8FOM6UOH

KBaJIpaT), UX MpU3HAKU U
CBOWCTBA
YactHble cnyyan

napanerorpaMMoB
(MPsIMOYTOJILHUK, POMO, 1 https://m.edsoo.ru/L1E709B2N

KBaJIpaT), UX MPU3HAKU U
CBOMCTBA

Tpaneuus 1 https://m.eds00.ru/T4G1G0G6J
PaBHOOOKAsI ¥ IPSIMOYTOJIbHAS 1 https://m.edsoo.ru/VOF8G7Q0Q




10
11

12

13

14
15
16
17
18
19
20
21

22

23

24

25

26

Tpaneunu

PaBHOOOKAst ¥ IPSIMOYTOJIbHAS
Tpaneuuu

Meton ynBOeHHS MEIUAHBI
LleHTpanbHast CHMMETPUS

KonTtponbHas pabora o Teme
"YeTplpEXyroabHuKu"

Teopema dasneca u Teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX

Cpenusis TUHUS TPEYroJIbHUKA
Cpenusis TuHUS TPEYroJIbHUKA
Tpaneuus, e€ cpenHsa JINHUS
Tpaneuus, e€ cpeaHssa JINHUSA
[IponopuuoHanbHbIE OTPE3KU
IIponopuroHanbHbIE OTPE3KU
IlenTp Macc B TpEyrojJbHUKE
[Tono6HbIE TPEYTrOIbHUKH

Tpu npuzHaka nogoous
TPEYroJbHUKOB

Tpu npusHaka noxoodus
TPEYroJbHUKOB

Tpu npusHaka noxoodus
TPEYrOJHLHIUKOB

Tpu npuzHaka nogoous
TPEYroJbHUKOB

[Tpumenenue nonodus mpu
pELICHUH MPAKTUYECKHX 3a/1a4

— e e e ek e e [a—

—

https://m.edsoo.ru/P8V4I3N7M

https://m.edsoo.ru/M6VIHIK9A
https://m.edsoo.ru/U1Q6X6G0I

https://m.edsoo.ru/L7K275X4K

https://m.edsoo.ru/U6W8Y2R 1D

https://m.edsoo.ru/X3S0H9Z77
https://m.edsoo0.ru/G7TH106X2W
https://m.edsoo.ru/V8S708D0O
https://m.edsoo.ru/S3NSF8D6T
https://m.edsoo.ru/COU309Y0OK
https://m.edsoo.ru/HOIQJ6K8Z
https://m.edsoo.ru/L2T9COH10
https://m.edsoo0.ru/W7Q5W8X0G

https://m.edsoo.ru/U1D2F9U70

https://m.edsoo.ru/U1C9FIR2Z

https://m.edsoo.ru/F9Q9S619B

https://m.edsoo.ru/H3Y508J8Z

https://m.edsoo0.ru/K9X4I0R7F




27

28

29

30

31

32

33

34

35

36
37

38

39

40

41

KouTponbeHas padora o reme
"TlogoGHbBIE TPEYTONbHUKA"

CBoiicTBa IUIOIIAIEN
reoMeTpuUYecKuX puryp

DopmyIibl U1 TIIOIIAAN

TPEYroJIbHUKA, [1apajulerorpaMma

DopMyIIbl TSl TUTOIIAIH

TPEYroJIbHUKA, N1apajulerorpaMma

DopMmynbl I TI0MIAAN

TPEYroJIbHUKA, ITapaJiiejorpaMmma

DopmyJibl U1 TUIOLIAIN

TPEYroJIbHUKA, IapajliejiorpaMmma

DopMynbl Ui TII0MIAAN

TPEYroJIbHUKA, ITapaJuiejiorpamMmma

Brruncnenue miomaaei
CJIO’KHBIX (UTYp

[Tnomanu puryp Ha KiIeTyaTOM
Oymare

[Tnomaau noo0HBIX GUryp
[Tnomaau nonobHbIX Guryp
3a1a4y ¢ IPaKTUYECKUM
coJiep:KaHueM

3a1a4y ¢ IPaKTUYECKUM
coJlepyKaHuEM

Pemenue 3aga4 ¢ moOMOIIBIO
METO0/1a BCIIOMOTaTEIbHOMN
ioniaau

KonTtponbHas pabora o Teme

https://m.edsoo.ru/F2A3POW2P

https://m.edsoo.ru/DSF7P57Z1Y

https://m.edsoo.ru/I6B9T7B5S

https://m.edsoo.ru/I2P9V4B0J

https://m.edsoo.ru/R7TESM471Y

https://m.edsoo.ru/O1E5G374S

https://m.edsoo.ru/ESW7T7E30

https://m.edsoo.ru/ASYSW7M4H

https://m.edsoo.ru/K5U5G102S

https://m.edsoo.ru/Z9P3Z0A3A
https://m.edsoo.ru/T3K7D5F8O

https://m.edsoo0.ru/G2M8Y 1 EOK

https://m.edsoo.ru/S7THIR4L8E

https://m.edsoo.ru/C6P1X5N3T

https://m.edsoo.ru/U6S2Z6A2B




42

43

44

45

46

47

48

49

50

51

52

"Inomans"
Teopema [Tudaropa u e
NpUMEHEHHE

Teopema [Tudaropa u e
[IPUMEHEHUE

Teopema [Tudaropa u eé
NpUMEHECHHE

Teopema [Tudaropa u e
pUMEHEHHE

Teopema [Tudaropa u eé
[IPUMEHEHUE

Onpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
OCTPOTO yriia MPSMOYTOJILHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUIECKHUE
COOTHOIIIEHUS B MIPSMOYTOJIbHOM
TPEYTrOJIbHUKE

OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKECTBO

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIECTBO

KonTtponbHas pabora o Teme
"Teopema [Iudaropa u Hauana
TpUroHoMeTpun"

Bnucannsie u HCHTPAJIbHBIC

https://m.edsoo.ru/B4A7B2W5Y

https://m.edsoo.ru/SOO1V7AQY

https://m.edsoo.ru/ROMOY7H60

https://m.edsoo0.ru/X408G6C6T

https://m.edsoo.ru/X5G9A6F9X

https://m.edsoo.ru/B9P9OO9USH

https://m.edsoo.ru/M5F47Z80Q1D

https://m.edsoo.ru/YOO9WS5C2Q

https://m.edsoo.ru/R1Y4D7M4E

https://m.edsoo.ru/FOO7J0T2C

https://m.edsoo.ru/R1T9FOP7F




53

54

55

56

57

58

59

60

61

YTJIbI, YTOJI MEXAY KacaTeIbHOW 1
Xopaou

BrircanHbie 1 IEHTpaIbHBIC
YTJIbI, YTOJI MEXAY KacaTeIbHOW 1
Xopaou

Bnucanusie u ieHTpaIbHbIC
YTJIbI, YTOJI MEXAY KacaTelIbHOU U
Xopaou

Vsl MeXIy XopJaMu U
CeKYIIUMU

Vsl MCXKAY XOpdaMHU U
CCKyHIUMHA

Brimcanusie 1 ormmcaHHbIe
YeThIPEXYTONbHUKH, UX IPU3HAKU
U CBOICTBA

BnmcanHbie n ormmcaHHbIe
YETBIPEXYTOJILHUKY, UX MPU3HAKA
7 CBOMCTBA

BnucanHbie u onMcaHHbBIC
YETBIPEXYTOJILHUKY, UX MPU3HAKA
M CBOMCTBA

IIprMeHeHne CBOMCTB BIIMCAHHBIX
U OIMCAHHBIX
YETBIPEXYTOJIbBHUKOB IIPU
pELIEHUH T€OMETPUUECKUX 3a/1a4
[IprmeHeHre CBOMCTB BIIMCAHHBIX
U OIMCAHHBIX
YETBIPEXYTOJIbBHUKOB IIPU

https://m.edsoo.ru/X8D1T8USK

https://m.edsoo.ru/E2Z8G7C6P

https://m.edsoo.ru/L9OSNI9J5R

https://m.edsoo.ru/Y9P6PSW5Q

https://m.eds00.ru/JOC8Q102G

https://m.edsoo.ru/T1D4G4C5]

https://m.edsoo.ru/Q8L.3M91.47Z

https://m.edsoo.ru/AOX6AIN1U

https://m.edsoo.ru/T6Z8L7B 1IN




62

63

64

65

66

67

68

PEHICHUH I'€COMETPUUCCKUX 3ada4

B3anMHOe pacnonoxeHue 1Byx
OKPY>KHOCTEH, o011ne
KacaTeJIbHbIC

Kacanue okpyxxHocTen

KonTponbhas pabota no teme
"VTIbl B OKPYKHOCTH.
Bnucannble u onvcaHHble
YETBIPEXYTrOJIbHUKH"

[ToBTOpEHHE OCHOBHBIX IMOHATHI
U METOJIOB KYpPCOB 7 U § KJIacCOB,
000011IeHrEe 3HAHUI

[ToBTOpEHNE OCHOBHBIX IMOHSATHI
Y METOJIOB KYpPCOB 7 M § KJIacCOB,
000011IeH1E 3HAHUI

Wrorosas koHTposibHasA paboTa
[ToBTOpEHNE OCHOBHBIX MOHSATHI

U METOJIOB KYpPCOB 7 M § KJIacCOB,
000011IeH1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/K1V6N3IMOJ

https://m.edsoo.ru/M4Y9Q8VIR

https://m.edsoo.ru/Y2J1T2D8T

https://m.edsoo.ru/V9VO0J7D5]J

https://m.edsoo.ru/I4V3U4D1K

https://m.edsoo.ru/P5ST1K6K3M

https://m.edsoo.ru/E7S1D4V6W




9 KUIIACC

Ne
n/n

0 N N Bt kW

10
11
12
13

14

15

16

Tema ypoka

Onpenenenue
TPUTOHOMETPUYECKUX (PYHKITUN
yriioB ot 0° mo 180°

DopMyIIbI IPUBEACHUS
Teopema kocuHyCOB
Teopema KOCMHYCOB
Teopema kocuHyCOB
Teopema cuHycOB
Teopema cuHyCcOB
Teopema cuHycOB

Haxoxnenue 1jiMH CTOPOH U
BEJINYHH YIJIOB TPEYTOJIBHUKOB

Pemenue TpeyroabHUKOB
Pemenne TpeyrosbHUKOB
Pemenue TpeyroabHUKOB
Pemenne TpeyroibHUKOB

[TpakTHyeckoe mpuMeHeHue
TEOpEM CHHYCOB U KOCHHYCOB
[IpakTudeckoe mpuMeHEHUE
TEOpEeM CUHYCOB U KOCHHYCOB

KonTponbhas pabota no teme
"Perennie TpeyroiabHUKOB"

KoauuecTBO 4acoB

Bcero

S Gy U W O S Sy

S G G GO w—y

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara
H3Yy4YeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/N4U9INESS5B

https://m.edsoo.ru/M4T1M2C61
https://m.edsoo.ru/X6D4T5E8R
https://m.edsoo.ru/G2USMSV2S
https://m.edsoo.ru/P6X1X8V0OY
https://m.edsoo.ru/X7SOL2F5L

https://m.edsoo.ru/T3C900K4T
https://m.edsoo.ru/U3Z3D9GT7Y

https://m.edsoo.ru/CSKOP7U6A

https://m.edsoo.ru/HID7N7H1X
https://m.edsoo.ru/USA4N9B4X
https://m.edsoo.ru/B2Z3A3G5D
https://m.edsoo.ru/T4B3L.90OIN

https://m.edsoo.ru/X00814D8O

https://m.edsoo.ru/H4L7L.1V9E

https://m.edsoo.ru/NSG3R1VOB




17

18

19

20

21

22

23

24

25

26

[TonsiTrie 0 mpeoOpa3zoBaHUU
nmonoous

CoOOTBETCTBEHHBIC 3JICMECHTHI
MoA00HBIX (puryp

COOTBETCTBEHHBIE DIIEMEHTEI
noJ00HBIX (pUryp

Teopema o mpousBeeHUN
OTPE3KOB XOp/[I, TEOPEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIIIHNX, TEOpEMa O KBaJpaTe
KacaTeJabHOM

Teopema o mpousBeeHUU
OTPE3KOB XOp/I, TEOPEMA O
MPOU3BEJCHUH OTPE3KOB
CEKYIIIHX, TEOpEMa O KBaJpaTe
KacaTeJabHOM

TeopeMa o mpousBeeHUN
OTPE3KOB XOpJ, TeOpeMa 0O
IIPOU3BEIEHUN OTPE3KOB
CEeKYILHX, TEOpEMa O KBaJpaTe
KacaTeJIbHON

[TpuMeHeHnEe TEOPEM B pPELLIEHUH

TCOMECTPHUICCKUX 3aaayd

[IpumeHnenne TeopeM B pelIeHUN

TCOMCTPHUYCCKUX 3aaaYd

IIpumeHeHne TeopeM B pelIeHUN

TCOMETPHUICCKUX 3aaayd

KonTtponbHas pabora o Teme

https://m.edsoo.ru/M7B4Q1A0U

https://m.edsoo.ru/S400S7A9]

https://m.edsoo.ru/E7USF313Q

https://m.edsoo.ru/L7X7SOV7N

https://m.edsoo.ru/Y8V3IMS50Q7U

https://m.edsoo.ru/I5Y4U2J8K

https://m.edsoo.ru/AQP8I303X

https://m.edsoo.ru/P7V2E1D5B

https://m.edsoo.ru/U6P7K9X6F

https://m.edsoo.ru/G4N306Q7B




27

28

29

30

31

32

33

34

35

36

"IIpeobpazoBanue mo00wus.
Metpuueckre COOTHOLIEHHUS B
OKpY>kHOCTH"

Omnpenenenre BEKTOPOB.
DuU3NYECKUN U TEOMETPUUYECKUI
CMBICJI BEKTOPOB

Cro)XeHU€e U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE BEKTOpa
HA YUCIIO

Clo)XKeHUE U BEIYUTAHUE
BEKTOPOB, YMHO)KCHHE BEKTOPA
Ha YUCJIO

CroxxeHue 1 BEIUUTAHUE
BEKTOPOB, YMHO)KEHHE BEKTOpa
Ha YUCII0

Pasnoxxenne BekTopa 1o 1Bym
HEKOJUJIMHEAPHBIM BEKTOpaM
Koopaunatsl BekTopa
CkansipHO€E ITPOU3BENCHUE
BEKTOPOB, €r0 MPUMEHEHUE JIJIs
HAXO0X/IEHUS JUIMH U YTJIOB
CkansipHO€E ITPOU3BENCHUE
BEKTOPOB, €70 IPUMEHEHUE JUIS
HaXO0X/IECHU JUIMH U YIIIOB
Pemenue 3a1au ¢ noMoupro
BEKTOPOB

Pemenue 3aga4 ¢ moOMOIILIO
BEKTOPOB

https://m.edsoo.ru/W5U3B7V4A

https://m.edsoo.ru/Q47Z2G9U6P

https://m.edsoo.ru/S6W1WOE9T

https://m.edsoo.ru/C3FOF2AQL

https://m.edsoo.ru/YOMOS4Y7L

https://m.edsoo.ru/B2X2F606L

https://m.edsoo.ru/J0G8C1A4M

https://m.edsoo.ru/ESY6L1K8G

https://m.edsoo.ru/JSUOE1A20

https://m.edsoo.ru/V3A4R9S5N




37

38

39

40
41
42

43

44

45

46

47

48

49
50
51

[IpumeneHne BEKTOPOB ISt
pemeHus 3a1a4 GU3NKU

KonTponbhas pabota no teme
"Bektopsr"

I[eKapTOBBI KOOpAWHATBI TOUCK
Ha IIJIOCKOCTH

VYpaBHeHue npsamoit
YpaBHeHHE NPAMON
YpaBHEHHE OKPY>KHOCTHU

KoopaunaTs! Touek nepeceyeHust
OKPYKHOCTH U IPSIMOI

Meroa KOOpAUHAT NPH PELICHUN
reOMETPUUECKUX 3ajad,
IIPAKTUYECKUX 3a7a4

MeTto KOOpAMHAT IIPU PELLICHUN
reoMeTpUUYECKUX 3ajad,
MPAKTUYECKUX 3a7a4

MeTto KOOpAMHAT IIPU PELLIEHUN
TEOMETPUUYECKUX 3a7ad,
IIPAKTUYECKUX 3a7a4
KonTposabHas pabora o teme
"JlekapTOBbI KOOPINHATHI HA
IJIOCKOCTH"

[TpaBuiIbHBIE MHOTOYTOJIBHUKH,
BBIUMCJIEHHE UX DJIEMEHTOB
Yucno n. JInuHa OKpyKHOCTH
Yucino n. /InvHa OKpyKHOCTH

JuHa 1yru OKpY>KHOCTH

https://m.edsoo.ru/Y6L2Q5W4B

https://m.edsoo.ru/B8Z7R7R3V

https://m.edsoo.ru/P7I3P8§NS5I

https://m.edsoo.ru/C3C1S1LIT
https://m.edsoo.ru/Q4C4R9P7V
https://m.eds00.ru/M80O400P6T

https://m.edsoo.ru/WIL3G6K5D

https://m.edsoo.ru/J8F3V8V0OX

https://m.edsoo.ru/U2P9F4Y 1R

https://m.edsoo.ru/COE1B7WSE

https://m.edsoo.ru/F6Q7C405E

https://m.edsoo.ru/D8M7C4B3B

https://m.edsoo.ru/S2D0ASIOG
https://m.edsoo.ru/H7E4B7J 1N
https://m.edsoo.ru/I6G2X5M8B




52

53

54

55

56
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60

61
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63

64

Panuannas mepa yria
[Lnomane kpyra, cekropa,
CerMeHTa

[Lnomane kpyra, cekropa,
CcerMeHTa

[Tnomane kpyra, cekTopa,
CerMeHTa

ITonsarue o JABMXXCHUH ITIJIOCKOCTHU

[TapannensHBIi IepeHoc,
IIOBOPOT

[TapannensHBIi IepeHoc,
MOBOPOT

[TapamtensHbIM IEPEHOC,
IIOBOPOT

[TapannensHBIi IepeHoc,
MOBOPOT

IIpuMeHeHne qBUKEHUN IIPU
peLIeHUH 3a1a4

KonTponsHnas pabora no temam
"IIpaBHJIbHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb. [IBI>KEHUS
IJIOCKOCTH"

[ToBTOpenue, o6odIIEHNE,
CUCTEMAaTH3aIHs 3HAHWMN.
N3mepenne reomeTpuIecKux
Benn4uH. TpeyroapsHUKN

[ToBTOpenwue, 0600MIEHNE,
cUCTeMaTU3alys 3HaHUH.

https://m.edsoo.ru/A2X3T6K0Y

https://m.edsoo.ru/J2Q4S3WIR

https://m.edsoo.ru/S1F4B9Q7C

https://m.edsoo.ru/CO9SOMOWIC

https://m.edsoo.ru/Q9L.20519L

https://m.edsoo.ru/PS§Y9BI9L3H

https://m.edsoo.ru/N7G212Y2T

https://m.edsoo.ru/T8D4B6J1R

https://m.edsoo.ru/K8G3IMIM7M

https://m.edsoo.ru/Z4X4N5SH6X

https://m.edsoo.ru/BINSP6DIG

https://m.edsoo.ru/W4D9F7T2J

https://m.edsoo.ru/L6TOVOIMIM




[TapannenbHble U
MIEPIICHIUKYIISIPHBIC TIPSIMBbIC
[ToBTOpEeHmE, 0000IICHNE,
CUCTEeMaTH3alMsl 3HAaHUH.
65 OKpY>KHOCTb U KPYT. 1 https://m.edsoo.ru/SSWOE7WA4E
['eomeTpuyeckue NoCTpOCHUSI.

VYTIBl B OKpYKHOCTH

[ToBTOpEHME, 0600IIECHUE,

cucTeMarTu3alus 3HaHuil.
66 1 https://m.edsoo.ru/HAW1WS5T30
BoucadHsie U onmcaHHbIe

OKPY?KHOCTH MHOI'OYT'OJIbHUKOB

67 Hroroas xouTpoasHas pabora 1 1 https://m.edsoo.ru/I408WOC10
IT
68 OBTOpEHHE, O606meHIfe’ 1 https://m.eds0o.ru/B8SIR3L2N
cUcTeMaTu3aIus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME






IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa3OBaHI/Iﬂ

I'eomerpus

Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPBI, ONpPENeNsiTh MX
B3aMMHOE pACIHOJOXKEHHE, M300paxkaTb TIeoMeTpUyYecKHe (Urypsl,
BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepsATh JIMHEHHBIE U
YIJI0BbIE BEIUYMHBL. Perars 3a1auu Ha BBIYKUCIEHUE IUH OTPE3KOB U

BCJIMYHH YIJIOB

Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
peaIbHOM JKW3HU, pa3MEpoB NPUPOJIHBIX OOBEKTOB. Pasznmuuarth

pa3Mepsl AITUX 00BEKTOB MO NOPSAIKY BETUUNHBI
CTpouth 4epTeKXH1 K T€OMETPUUECKHUM 3a/1a4amM

ITons30BaThCA IMprU3HaKaMH paBCHCTBA TPCYTrOJIbHHUKOB, MCIIOJIB30BATh
IIpU3HAKU U CBOMCTBa paBHO6eI[peHHLIX TPEYTr'OJIbHUKOB IIPpU PCHICHUN
3aaa4

HpOBOI[I/ITL JJOTHYCCKUC pacCyKACHUA C HUCIIOJIb30BaAHUECM

TreOMETPUUYECKUX TEOPEM

[Tonw3oBatTbcs IIPU3HAKaMU paBeHCTBa MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, NPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUN T€OMETPUUYECKUX 3a]1a4
Onpenenars NapauieaIbHOCTh MPSAMBIX C IMOMOIIBIK YIJIOB, KOTOPBIE
oOpa3zyeTr ¢ HUMHU cekymias. Onpeneniars NapalienbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou NpsMon

Pematp 3a1aun Ha kiieT4aroit Oymare

HpOBOIII/ITL BBIUMCJICHHUA MW HAXOJUTb YHCJIOBBIC U GYKBCHHLIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadax C MCIIOJIb30BAHUEM



6.10

6.11

6.12

6.13

6.14

6.15

8 KUIACC

Kon
NPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TPU TEPECEYCHUU JIBYX MAPAJUICIBHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3ala4i Ha HAXOXACHUEC YI'JIOB

Bnanerp MOHATHEM TeOMETPUYECKOr0 MecTa TOYeK. YMeTb
OTIpeNeNiATh OUCCEKTPUCY yIia M CEePeAMHHBIA TMEPHEeHINKYISIp K

OTPE3KY KaK r€COMETPUUCCKHNE MECTA TOUYCK

@opMynHpOBaTh ONPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh

IIPUMEHATH OTHU CBOMCTBA IIpr pCIICHUHN 3ada4

Bnagers NOHATHEM ONMCAaHHOW OKOJO TPEYrOJIbBHMKA OKPYXKHOCTH,
yMeTh HaxoauTb e€¢ meHtp. llomp3oBaThecs (hakTamMu O TOM, YTO
OMCCEKTPUCH] YITIOB TPEYToJbHUKA MIEPECEKAIOTCS B OJHOM TOUKE, U O
TOM, YTO CEPEAMHHBIC NEPHEHAMKYJAPbl K CTOPOHAM TPEYrOJILHUKA

IICPECCKArOTCA B OHHOﬁ TOYKC

BJIaILGTI) MMOHATHEM KacaTelIbHOH K OKPYXHOCTH, II0JIb30BAaTbHCA
TeopeMoﬁ 0 IMCPICHAUKYIAPHOCTU KacaTelIbHOM | paauyca,
HpOBeIIéHHOFO K TOYKC KaCaHHUA

ITons30BaThCA HpOCTGfIHIHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMMU,
IIOHMMATh UX HpaKTI/I“IeCKHﬁ CMBICI

HpOBOI[I/ITL OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHHUA C IIOMOLIBIO

LUAPKYJIS U JIMHEVKU

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
I'eomerpus

Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
MOJTH30BaThCA UX CBOMCTBAMH NP PEIICHUH T€OMETPUUECKHUX 3a/1a4
[IpuMeHATh CBOWMCTBA TOYKH TIEPECEUCHHMs] MeAHaH TpPEYroJbHUKA
(meHTpa mMacc) B pelieHu  3aaa4

Brnagets moHsATHEM CpemHed JHHWM TPEYroJbHUKAa W TpaIleluu,

NPpUMCHATH HX CBOMCTBaA npu pemeHUUu TCOMECTPUYCCKUX 3aJady.



6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KITIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

6.1

[Tonb3oBatbes Teopemoit danieca U TeoOpeMoOr 0 MPOMOPHHUOHATBHBIX

OTpEC3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/1a4

[IpumensaTh NpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIEHUU

TCOMETPHUYCCKUX 3aaa4d

[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUECKUX U
npakTuueckux 3anad. CTpoUTh MAaTeMAaTHUYECKyld MOJEeiIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC TJIMHBI

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa MW TaHICHCAa OCTpOIro yrija
OpsAMOYT'OJIBHOTO TPpCYIroOJIbHUKA. ITonp30BaThCsl APTUMU IIOHSITUSMU

AJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  clIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
IUIOM[AAM  MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMeHATh MONy4eHHbIE YMEHUS B MPAKTHUECKUX
3a1auax

Bnaaetb MOHATUSAMU BOMCAHHOIO U LIEGHTPAJIIHOT'O YIJIA, UCIOIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIJIaX, yIiiax MEXAy XOopAaMu (CEeKyIIMMHU) U
yrie MeXAy KacaTeJIbHOW M XOpPJOM NpPH PEIICHUH T'€OMETPUYECKUX
3a1a4

Bnagers NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA OMMCAHHOT'O YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3aa4
[IpumeHsaTh TONyYyeHHBIE 3HAHUS HA MpPaKTUKE — CTPOUTH
MaTeMaTHYECKHE MOJENN IS 3a]a4 peajlbHOW JKU3HHU M IPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM 1oxo0us U

TPUTOHOMCTPUU (HOHBSy}ICB, rac HCO6XOI[I/IMO, KaJ'IBKy.]'ISITOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

I'eomerpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

IIOMOIIBIO PA3JIMYHBIC OJOJIECMCHTBI IPAMOYI'OJIBHOI'O TPCYTrOJbHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHne  TPSAMOYTOJBHBIX  TPEYrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KaﬂbenHTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

[Tonb3oBarbcs dbopmynamu MPUBENECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKICHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IIPUMCEHATH UX ITPU PECHICHUH I'€COMETPHUUICCKUX 3aaayd

Bnagers mnonstusmMu npeoOpazoBaHUS MOAOOHUS, COOTBETCTBEHHBIX
3MeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCs CBOWCTBAMHU MOAOOHS
MIPOU3BOJIBLHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
mono0HbIX Quryp. IlpuMeHsaTh CBOCTBa MOJOOUS B MPAKTHYSCKHX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpPY’KarollleM MHUpe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpA, O
MIPOU3BEJICHUH OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTelIbHON
[Tonp30BaTbcst  BEKTOpaMH, TIOHUMATh WX TEOMETPUYECKUH U
(bu3nuecKuil CMBICH, MPUMEHSATh MX B PEIICHUH TeOMETPUYECKUX U
¢usnueckux 3amad. [IpuMeHSATH CKalspHOE MPOU3BEACHHE BEKTOPOB

AJI HAaXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSAITEL €ro B

PEIICHUH T'€COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Binagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTM M paJuaHHOW Mepwl yrIia,
YMETh BBIYMCIATH ILIOMAAbp Kpyra W ero yacred. IIpumensarts

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3agadax

HaxomuTh ocu iy LIEHTpBl CUMMETPHUH (UTYp, TPUMEHSTH JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

HpI/IMCH}ITB MOJIYYCHHBIC  3HAHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTeMaTU4YCCKUE MOJACIN JId 3aaad peanBHoﬁ KHU3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TNPUMCHCHUCM HO)IO6I/I$I n

TPUTOHOMETPUYECKHX (GYHKUUN (TONB3YsCh, TI/A€ HEOOXOAUMO,



KaJIbKYJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus

Hauanbnbie nonsatus reomerpuu. Touka, npsmasi, OTpe3oK, Jy4d. Yroi. Buabl
yrioB. BeprukanpHble M cMexHbIE yribl. buccekrpuca yria. Jlomanas,

MHOT'OYT'OJIbHHUK. HapaJ'IJ'IeHLHOCTL U NEPHCHAUKYIISIPHOCTD MPAMBIX

Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.

[IpuMepsl CHMMETPHH B OKpPYKarOLIEM MUPE

OcCHOBHbBIE TIOCTPOECHUSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.

BricoTa, Mmenana, OucceKkTprca, UX CBOHCTBA

PaBHoOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO

TPEyroJIbHUKA

CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku

PaBCHCTBA TPCYTrOJIbLHUKOB

CBoiicTBa U MPU3HAKU MApAUIETbHBIX TPSAMBIX. CyMMa yrioB TPEYrOJIbHUKA.

BHemiHue yrisl TpeyrojibHUKa

IIpsmoyronbHblii  TpeyroapHuUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, NPOBEIAEHHOM K TUnoreHy3e. IIpu3Hakm paBeHCTBa
IIPSAMOYTOJIBHBIX TPEYTrOJbHUKOB. IIpAMOYIrOIBHBIN TPEYTrOJAbHUK C YIVIOM B
30°

HepaBeHCTBa B TCOMCTPHUU: HCPABCHCTBO TPCYIrOJIbHHWKA, HCPABCHCTBO O
JUIMHE JIOMaHOM, TeopeMa o OouyblieM yrie u Oonblied CTOpoHe
TPECYTOJIbHUKA. HepneH)menﬂp M HaKJIOHHas

['eomerpnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
MEPIEHIUKYIISP K OTPE3KY KaK FE€OMETPUUECKUE MECTA TOYEK

OxpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoicTBa. B3aumHoe
pacroyioKeHue OKpPYKHOCTH H Tmpsmon. KacatenpHas u cekymas K
OKPYXHOCTH

Oxpy>KHOCTb, BHOUCaHHas B yroj. BrmcaHHas W omnHcaHHas OKPYKHOCTH

TPEYTrOJIbHUKA



8 KVIACC

Kox
6

6.1
6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

9 KIIACC

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus
UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
[IpsiMoyTroabHUK, pOMO, KBaJpaT, UX MIPU3HAKH U CBOWCTBA

Tpanenus, papHOoOOKas Tparenus, e€ cBoiicTBa u npusHaku. [IpsmoyronbHas
Tparnenus

Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
TeopeMa O MPOIMOPLUOHABHBIX OTPE3KaxX

Cpennue TMHUM TpeyrojibHUKA U Tpanenuu. LlenTp Macc TpeyronbHuKa
[Tonobue TtpeyronbHUKOB, KoddduiueHt mnomodbus. IlpusHaku mogobus
TPEYroJbHUKOB. [IpruMeHeHne moao0us py PeIIeHUH MPAKTHISCKUX 3a/1a4
@opMynbl  JIA  IJIOMIAAMA  TPEYroJibHHWKA, TMapajuiesiorpaMma, pomba u
Tpanenuu

CroiictBa miomnianei reomerpuueckux ¢uryp. OTHOIIEHHE TUIOMIAaEH
oJI0OHBIX pUryp

Brruncnenue miomaaeit TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KIIETYAaTOMN
Oymare

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MPAKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yIjia MPSMOYTOJBLHOTO TPEYTOJbHHKA.
OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  [PUTOHOMETPUUECCKUE
¢bynkuuu yrios B 30°, 45° u 60°

Brucannble W IEHTpaibHBIE YIJIBI, Yol MEXAY KacaTelbHOW U XOPAOH.
VYTIIbI MEXIY XOPJIaMHU U CEKYIITUMHU

BrircanHble U OMECaHHBIE YETHIPEXYTOIBHUKHI

BzaumHoe pacmonoxkeHue IBYyX OKpykHOcTeil. Kacanue oxpyxHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM



Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

I'eomerpus

Cunyc, xocunyc, Tanresc yrios ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXecTBO. POPMYIIbI IPUBEICHUS

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
MPAaKTUYECKUX 3aJad C KCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB

IIpeoOpaszoBanue nonpodus. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB

Teopema o mpousBeieHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB
CEeKYILIUX, TEOpeMa O KBajipaTe KacaTeIbHOU

Bekrop,  mnmmHa  (MO&ynb) — BEKTOpA,  COHAIPABICHHBIE  BEKTOPHI,
MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy HaJ BeKTopaMu. Pa3noxxeHue BekTopa Mo JIByM
HEKOJUTMHEAPHBIM BEKTOpaM

Koopaunatsl BekTopa. CKanspHOe MPOU3BEICHHE BEKTOPOB, IPUMEHEHUE IS
HaXO0XKJICHUS JUIMH U yTIJIOB

JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. YPaBHEHUS MPSIMON M OKPY>KHOCTH B
KOOp/IMHATAX, MePEeceYeHrne OKPYKHOCTEH U MPSAMBIX. MeToa KOOpAWHAT U €T0
IpUMEHEHHE

[IpaBUIbHBIE MHOTOYTOJIBHUKH

JlnuHa oKpyXHOCTHU. ['pajgycHast ¥ pajuaHHas Mepa yria, BBIYUCICHUE JUTUH IyT
OKPY>KHOCTEHN

[Tnomans kpyra, cekTopa, CerMeHTa

JIBI)KEHHsI IUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (Uryp (dJIeMeHTapHbIe

npencrasienus). [lapamiensueiil neperoc. IloBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh IOHATHSAMHU: MHOXECTBO, IIOJMHOYKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBS3HBINH rpad, AEpeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, DU PELICHUH 33]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHUHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTDL IIPUMCPbI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBIA BUJ YMCIA, PALMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apu(pMeTH4YecCKUi KBaJApaTHBI KOPEHb;
YMEHHME BBINOJHATH JEHCTBUSL C  YWCIaMM, CpaBHUBaTh U
yIOpSA0YMBaTh YKCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHUCIA; yYMEHUE JejaTh MHPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUM

YMeHue onepupoBarh IMOHATUSAMH: CTEIEHb C LEJNBIM I[OKAa3aTEIEM,
apuMeTUYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlIe €IWHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1O (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIP@XKECHHUI C KOPHSAMH, Pa3I0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCI€ C UCHONIb30BaHHWEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaapaTta CyMMBbI U pa3HOCTHU

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YpaBHEHHE C



OJIHOM TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHME pellaTh JMHEHHbIE U KBaJpaTHbIC YpaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3a]ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduk GyHKINH, HYIU
¢byHKINH, IIPOMEXKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
GbyHKINNT; YMEHUE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPONOPIMOHAILHOCTD, JTMHEWHAs (QYHKIUS, KBaJpaTu4yHas (QyHKIIHS,
oOpaTHass TPOMOPIHMOHATBLHOCTh, Mapaboiia, Tunepbosia; yMEeHHUE
CTPOUTH TpapUKU PYHKIIUH, HCIIOIB30BATh IPadUKH ISl ONIPEICIICHUS
CBOWCTB TPOIIECCOB M 3aBUCUMOCTEH, IS PEHICHUS 3a7ad U3 APYTrUX
y4eOHBIX TPEJAMETOB W pEAlbHOW JKM3HM;, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BETUIMHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemath 3a7aud pa3HbIX TUIOB (B TOM 4YMCII€ Ha MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a41 U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBUIO 3aJayH,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, Mpsimasd,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyroabHUKH, MPSMOYTOJBHBIA TPEYTrOJIbHUK,

MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,



10

11

12

13

14

napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM 4YHCJIE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, NEPIEHIUKYISAp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromemM MHUpe

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKaroILEeM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IIJIOLIAAU Kpyra, o0Obema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEeHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpPUTrOHOMETPHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0pakaTh IUIOCKME€ (UIYpsl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY MIIU

CHUMBOJIbHOMY OITUCAHUTIO

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpDJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI MJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYTrOBBIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH 151 Hp606pa3OBBIBaTL
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nH(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEaJbHBIX IPOLECCOB U
SBJIIGHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy4allHOTO OIbITa, CiIy4ailHOe COOBITHE, BEPOATHOCTH COOBITHS;
YMEHHE HaXOAWUTh BEPOATHOCTH CIIYyYaWHBIX COOBITUNA B OIBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMU COOBITHSMH; YMEHHE pEIIaTh
3a/ladyl METOJIOM OPTraHHW30BAHHOTO Mepedopa W C HUCHOJIb30BAHUEM
MpaBujia YMHOXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HHU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOMSIINN W3YUYEHHBIH METON ISl PEIICHHS
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Panmonaneupie uucia. ApudMeTHyecKue OIepalud C  PaldoOHAIbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUUCICHUN
2 AnreOpandecKue BhIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C PAMOHAIBHBIM ITOKA3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorouieHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHHS 1 HEpABEHCTBA

- [lenpie u apoOHO-panMOHANBbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. ypaBHEHU I

3s [lenbie u npoOHO-paloHaIbHble HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4

4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATETHHOCTEN

4.2 Apudmerndeckass u reoMerpudeckas mnporpeccuu. dopmyna  CIOXKHBIX



5.1.

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IPOIICHTOB
DyHKIMHU
OyHknusg, crnocoObl 3amaHus  ¢yHKuuu. ['paduk  yHknuu. OOmacts
orpezesieHus © MHOKeCTBO 3HaueHui Qpynkuuu. Hymu ¢ynxuuu. [Ipomexytku
3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U

MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIMHA Ha

IIPOMEXKYTKE

KoopauHatsl Ha IPSIMOU U IIIIOCKOCTH
KoopannarHas npsmast

JlexapToBbI KOOPINHATBI HA TUNIOCKOCTH
I'eomerpus

['eomerpuueckue GUTYpHI 1 UX CBOICTBA
TpeyronpHuk

MHOroyrojapHUKH

OKpy’>KHOCTb U KpyT

M3MepeHne reoMeTpu4eCcKiX BEJIUYNH
BekTops!l Ha II0CKOCTH

BeposATHOCTB U CTaTUCTHKA
OnucarenpHas CTaTUCTHKA
BepositHoCcTh

KomOunaTtopuka

MHoskecTBa

I'padbr



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Marematuka. ['eomeTpus. 7-9 kiaccel. YueOHuk. ba3zoBelil ypoBeHb, , aBTOP

Aranacsau J1.C.

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

[Toypounsie pazpabotku nox peaakiueii JI.C.Atanacsx

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
«¥Yb LHOK»

HUHTEPHET
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